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TOR questions addressed: 
 
4. What is the status of oceanographic, habitat, climate and ecological data required to fulfill ecosystem-related science 
needs? Has the center developed strategies to obtain and manage such data? 
 
7. Are the centers ecosystem-related science products adequately peer-reviewed relative to their purpose and use? 
 
8. Does the center appropriately communicate research results and resource needs to conduct ecosystem-related 
science to various managers, partners, stakeholders and the public? 
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CalCOFI is a fisheries oceanography program with ecosystem monitoring 
goals that are much broader than stock assessment goals. 

•  The design of CalCOFI is not optimal for estimating fish biomass, because it was designed to map 
oceanographic surfaces and sections. 

•  CalCOFI  is focused on understanding the long-term changes in the California Current System (physical, 
biological & chemical). 

•  This goal is recognized as being intimately linked with basin-scale processes, and CalCOFI has been 
embedded in larger scale studies of the Pacific since its early days. 

•  The current focus of the CalCOFI program is now enabled by numerous other programs that piggy-back on 
and supplement the core survey program. 

•  CalCOFI provides the second longest marine time series in the world (currently 65 years). 
 

TOR question: What is the status of oceanographic, habitat, climate and ecological data required to fulfill ecosystem-
related science needs? Has the center developed strategies to obtain and manage such data? 
 



The CalCOFI program was reviewed at SIO in 2010 by an 
independent panel 
Anne Hollowed (AFSC), Anthony Richardson (CSIRO), Bob Cowen 
(RSMAS, now OSU), Mike Sinclair (BIO), & Enrique Curchitser 
(Rutgers). 
 
The first recommendation (out of 20) from this panel was that CalCOFI 
should continue. 
 
The second recommendation was that "a more complete review 
paper or book should be prepared to document the major scientific 
advances that stemmed from CalCOFI monitoring and research". 
 
Book references include 600 peer-reviewed publications (not 
including biological oceanography, marine mammal and seabird 
publications!) 
 
Each year, CalCOFI Reports publishes the peer-reviewed “State of 
the California Current” paper. 

TOR question: Are the centers ecosystem-related science products adequately peer-reviewed relative to their purpose and use? 
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SaKe 

Spring  & 
winter 
CalCOFI 

How do the CalCOFI, IMECOCAL and SaKe survey domains compare? 

Quarterly CalCOFI 
(actual rather than 
nominal stations) 

Spring & winter CalCOFI 

Quarterly  IMECOCAL  survey 

Summer SaKe survey Compare survey domains 

Original 
CalCOFI  

TOR question: What is the status of oceanographic, habitat, climate and ecological data 
required to fulfill ecosystem-related science needs?  
 
Has the center developed strategies to obtain and manage such data? 

Quarterly
CalCOFI 



What ecosystem-related data does CalCOFI measure? 
(data directly relevant  to assessment are highlighted in red)  

 
•  Hydrographic 
•  Ichthyoplankton and zooplankton 
•  Primary productivity, fractionations, POC/DOC, DIC 
•  Acoustics 
•  Mammal & seabirds 

 
TOR question: What is the status of oceanographic, habitat, climate and ecological data required to fulfill ecosystem-
related science needs? Has the center developed strategies to obtain and manage such data? 
 



What ecosystem-related data does CalCOFI measure in more detail? 
 

  CTD Sensors:  Bottle Samples: 
  Temperature   Salinity 
  Conductivity   Oxygen 
  Oxygen   Nutrients 
  Fluorescence  Primary Productivity 
  Transmissomter  Chlorophyll-a 
  PAR    Phaeopigments 
  pH    HPLC 
      DIC 
      LTER ancillary 
  Nets & CUFES: 
  Bongo net, 210m - all stations 
  Manta neuston net, all stations 
  PRPOOS vertical net, lines 80 & 90, 86.7 & 83.3 coastal only 
  Pairovet vertical net, 100m (coastal stations only to 70 m) 

 Continuous Underway Fish Egg Sampler (CUFES) 
    
  Supplementary Data: 
  SCS, Underway continuous surface and meteorological measurements 
  Primary Productivity, Daily C14-uptake incubations 
  Ancillary LTER , Plankton abundance, biomass, Chl a size fractionations, POC, DOC 
  Acoustics (5 freqencies) 
  DIC, 10 stations: 93.3-30, 90-90, 90-60, 90-53, 90-30, 86.7-35, 81.8-46.9, 80-55, 80-80, 80-90 
  Seabirds , Visual Observations 
  Cetaceans, Visual and Passive acoustic surveys 
  

Hydrographic 

Ichthyoplankton & 
Zooplankton 

Primary 
productivity, 
fractionations, 
POC/DOC, DIC, 
Acoustics,  
Birds and 
Mammals 

TOR question: What is the status of oceanographic, habitat, climate and ecological data required to fulfill ecosystem-
related science needs? Has the center developed strategies to obtain and manage such data? 
 



How are CalCOFI data managed? 

 
 

•  Data processing has developed on an “as needed” basis 
over many years.  

•  The data system was developed ad hoc rather than using 
system design. 

•  Documentation of data processing scripts was done 
retroactively. 

•  Until the last 5 years, many datasets were held on 
individual scientists computers with no consistent data 
management or backup systems. 

•  Data process improvement has been limited by hiring 
restrictions. 

•  Progress on serving final data has leap-frogged 
improvement of the post-cruise raw data processing and 
the CalCOFI database. 

TOR question: What is the status of oceanographic, habitat, climate and ecological data required to fulfill ecosystem-
related science needs? Has the center developed strategies to obtain and manage such data? 
 



More data follows in the table, so scrolling down … 



Relevance of CalCOFI to ecosystem science 
CalCOFI is used to address ecosystem related questions, such as: 
•  Example 1. Is it warmer than normal this year?  
•  This year is supposed to be a monster El Niño. Are we seeing effects similar to 

1997/98? 
•  Example 2. There is increasing hypoxia in the equatorial Pacific. Is it affecting 

our region?  
•  What are the spatial patterns and temporal trends in ocean acidification? 
•  Example 3. Can CalCOFI contribute to environmental data for stock 

assessments?  
•  Are there any trends in non-commercial fish species that we should be 

concerned about? 
TOR question: What is the status of oceanographic, habitat, climate and ecological data required to fulfill ecosystem-
related science needs? Has the center developed strategies to obtain and manage such data? 
 



Is it warmer than normal this year? 

Preliminary surfaces from the recent winter CalCOFI cruises based on CTD cast data  show anomalous warming at 
10 m and 100 m depths. Results show temperatures up to 4 degrees warmer than the long term mean at 100 m 
depth.  

Example 1 
 

Deg. C Deg. C 



There is increasing hypoxia in the equatorial Pacific. Is it affecting 
our region? 

(Bograd et al. 2008) (McClatchie et al. 2010) 

Cowcod 
Conservation 

Area 

Inshore  
Area 

Trends in oxygen 
concentration from 1984 (left) 
and from 1951 (right) show 
declining oxygen in recent 
decades (1984-2006).  
 
The longer time series shows 
that although oxygen is 
declining in recent years, it is 
returning to values that were 
experienced in the 1950s.  

Example 2 
 



Can CalCOFI contribute environmental data for stock assessments? 

. 

 The Environmental Component of the Sardine Harvest Control Rule 
•  Most of the variance in the stock-recruit-temperature relationship is explained by stock size. 

•  Temperature also has a significant effect for the 
1981-2010 data (omitting the originally included 
1935-1963 data). 

Example 3 
 

Pier warmer than 
offshore. Also biased 
by pier extension. 



Strengths, Challenges & Strategies 
•  Long time series track secular trends, provide estimates 

of variability, and provide reference levels for anomalous 
years.  

 
•  CalCOFI has virtually unparalleled, although not perfect, 

consistency, rigor and reliability.  

•  Core, quality-controlled datasets are provided to the 
broadest community via ERDDAP and through web 
summaries (e.g. hydrographic or CUFES maps). 

•  Peer-reviewed publications in a book, journals, and 
reports provide a program review, detailed research 
results, and detailed, validated survey methods. 

 

    
Oceanography special issue on fisheries oceanography (2015) 



Strengths, Challenges & Strategies 
 
•  How to provide sufficiently up to date information 

given current resourcing levels? 

•  Considerable CalCOFI data held by university and 
private researchers are still not public. 

•  How to increase efficiency without destroying time 
series? 

 

    



Strengths, Challenges & Strategies 

•  Make subsets of data (e.g. spring time bongo net) 
available earlier to increase timeliness and relevance. 

•  Remove known roadblocks in the process (by funding 
more ichthyoplankton sorters, providing more young sea-
going staff, and funding the redesign of the CalCOFI data 
systems).   

•  Use a carrot and stick approach with researchers who do 
not share CalCOFI data. 

•  Identify key data streams and determine which, if any, can 
be further automated to conserve vessel resources.  

 
   



Questions? 



   

Slides for anticipated questions follow … 



   

CalCOFI data audit  



   

CalCOFI data audit  


